Acrylamide in Food - EU versus FDA Approaches by Mustățea, Gabriel & Popa, Mona Elena










presence	of	acrylamide	 in	 foods	dates	 from	2002,	when	a	series	of	studies	published	 in	Sweden,	confirmed	 its	
presence	in	high	temperatures	processed	foods.	At	EU	level,	first	adopted	measure	was	Commission Recommendation 
on the monitoring of acrylamide levels in food,	 on	 May	 2007,	 extended	 then	 by	 Commission Recommendation 
2010/307/EU.	European	Food	Safety	Authority	(EFSA)	then,	collected	and	compiled	data,	each	year	(2007-2010),	
and	published	an	annual	report.	On	January	2011	was	adopted	the	Recommendation on the investigations into the 
levels of acrylamide in food	and	then,	on	November	2013	was	adopted	Commission Recommendation 2013/647/EU 
on investigation into levels of acrylamide in food.	Based	on	these,	EFSA	had	published,	in	June	2015	a	comprehensive	
risk	assessment	on	acrylamide	in	food.	The	FDA	first	published	a	draft	regarding	Detection and Quantitation of 
Acrylamide in Foods,	in	2003	followed	in	2004	by	the	Action Plan for Acrylamide in Food.	In	2006	FDA	published	
Survey Data on Acrylamide in food	 then	 in	 2009,	 in	 August	 (updated	 in	 November)	 a	 Federal	 Register	 Notice	entitled: Acrylamide in food: Request for comments and for scientific data and information.	Their	findings	have	been	
materialized,	in	November	2013,	into	a	powerful	tool	for	industry:	Draft Guidance for industry: Acrylamide in Foods. 
Despite	research	implications	that	exposure	to	acrylamide	from	food	is	safe,	some	consumers	may	choose	to	take	
measures	to	further	reduce	their	acrylamide	exposure.	   
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INTRODUCTION   





Acrylamide	 is	 a	 colorless	 and	 odorless	
crystalline	 substance	 and	 it	 is	 highly	 soluble	 in	
water	(Kepekci-Tekkeli	et al.,	2012).	
First	 concerning	 regarding	 acrylamide	 dates	
since	 1991	 when	 Scientific	 Committee	 on	 Food	
has	 evaluated	 acrylamide	 as	 a	monomer	 in	 food	
contact	materials	concluding	that	it	is	a	genotoxic	
carcinogen.	 In	 1994,	 International	 Agency	 for	
Research	on	Cancer	 (IARC)	 classified	 acrylamide	
as	 probably	 carcinogenic	 to	 humans,	 being	
included	 in	 class	 2A.	 The	 Scientific	 Committee	
on	 Cosmetic	 Products	 and	 Non-Food	 Products	
has	 also	 examined	 Acrylamide	 in	 1999.	 In	 April	
2002,	 the	 Swedish	 National	 Food	 Authority	 and	
the	University	of	Stockholm	published	a	research	
in	 which	 they	 announced	 their	 findings	 that	
many	heated	foods	contained	significant	levels	of	
acrylamide.			
A	 study	 published	 in	 2006	 (www.
grinningplanet.com/2006/02-21/acrylamide-
in-food-article.htm)	 shows	 the	 following	 list	 in	
descending	 order	 of	 acrylamide	 content:	 Potato	
Chips	 (Crisps),	 French	 Fries,	 Crackers,	 Toast,	
Bread	 Crisps,	 Cookies,	 Boxed	 Breakfast	 Cereal,	
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MATERIALS AND METHODS   
This	 paper	 refers	 on	 available	 official	
documents	 (recommendations,	 reports,	 action	
plans,	guidance)	published	by	EU	and	FDA.		
RESULTS AND DISCUSSION   
The	 food	 industry	 and	 the	 Member	 States	
have	 investigated	 pathways	 of	 formation	 of	
acrylamide.	 Therefore,	 European	 Commission	
(EC)	adopted	on	3	May	2007	a	Recommendation 
on the monitoring of acrylamide levels in food 
(2007/331/EC)	 which	 recommend	 Member	
States	 to	 perform	 annually	 in	 2007,	 2008	 and	
2009,	 tests	 for	 monitoring	 of	 acrylamide	 levels	
in	 the	 foodstuffs.	 All	 data	 collected	 by	 European	
Food	 Safety	 Authority	 (EFSA)	 it	 was	 published	
as	 reports	with	 the	 results	of	 the	 first	 two	years	
of	 monitoring.	 Commission	 Recommendation	
2010/307/EU,	 detailing	 the	 categories	 and	
subcategories	 of	 food	 and	 requiring	 additional	
information	 regarding	 submission	 of	 the	 results	
to	EFSA,	has	been	extended	by	the	2007/331/EC	
recommendation	on	2	June	2010.	
On	 10	 January	 2011	 EC	 adopted	 a	
Recommendation on investigations into levels 
of acrylamide in food	which	Member	States	are	
recommended	 to	 perform	 further	 investigations	
in	 cases	 where	 the	 levels	 of	 acrylamide	 in	 food	
exceeds	 certain	 indicative	 values.	 In	 addition,	
they	 recommended	reporting	 the	 results	back	 to	
the	EC	by	December	2012	 in	order	 to	assess	 the	
results.	 This	 Recommendation	 shows	 indicative	
acrylamide	values	based	on	EFSA	monitoring	data	
from	2007	and	2008	(Table	1).	
This	 recommendation	 it	 was	 replaced	 by	
Recommendation (2013/647/EU)	 from	 8	
November	2013,	which	states	that	Member	States	
should	report	 the	 findings	 to	 the	Commission	by	
31	October	2014	and	by	30	April	2015.	Based	on	
the	monitoring	data	from	2007	to	2012	there	were	
established	 new	 indicative	 acrylamide	 values	
(Table	2).			
European	 Food	 Safety	 Authority	 (EFSA)	
through	 its	 Panel	 on	 Contaminants	 in	 the	 Food	
Chain	(CONTAM)	released	in	2013	a	Draft Scientific 
Opinion on Acrylamide in Food.	 The	 starting	
point	 of	 this	 draft	 was	 the	 proposal	 received	 by	
EFSA	 from	 several	 organizations	 from	 four	 EU	
Member	 States	 (Denmark,	 France,	 Germany	 and	
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the	possible	carcinogenicity	of	acrylamide.	Using	
the	 results	 obtained	 by	 the	 yearly	monitoring	 of	
acrylamide	 levels	 requested	 to	 each	 EU	Member	
State,	 EFSA	 assessed	 the	 data	 in	 four	 annual	
monitoring	 reports.	 In	 addition,	 in	 April	 2013,	




then	 the	 CONTAM	 Panel	 assessed	 the	 toxicity	 of	
acrylamide	for	humans	and	updated	the	estimate	
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2015,	after	receiving	feedback	and	compiling	the	
results,	EFSA	published	the	Scientific Opinion on 
Acrylamide in food,	 a	 comprehensive	 document	
containing	 more	 than	 300	 pages,	 related	 to	
sampling	 and	 methods	 of	 analysis,	 occurrence	
in	 food,	 human	 exposure	 assessment,	 hazard	
identification	 and	 risk	 characterization.	 All	 the	
data	related	to	the	presence	of	AA	in	food	collected	
since	2010,	submitted	to	EFSA	and	checked	on	13	
November	 2013	 were	 taken	 into	 account.	 This	
represented	 a	 total	 of	 8240	 samples,	 originating	
from	24	European	countries	(Table	3).
In	 addition,	 more	 than	 37000	 data	 received	
following	 the	 ad-hoc	 call	 for	 occurrence	 data	 on	
AA	 in	 foods	 and	 beverages	 intended	 for	 human	
consumption	 collected	 outside	 official	 controls	
were	 processed.	 The	 data	 were	 submitted	 to	
EFSA	 by	 six	 organizations:	 four	 European	 food	
associations	 (European	 Coffee	 Federation,	 Euro-
pean	 Breakfast	 Cereals	 Association,	 European	
Snacks	Association	 and	 Food	Drink	 Europe)	 and	
two	 national	 associations	 (Finnish	 Food	 and	
Drink	 Industries’	 Federation	 and	 the	 German	
Plant	 Bakeries	 Association).	 Table	 4	 shows	
distribution	 of	 acrylamide	 levels	 related	 to	 food	
categories	 coded	 according	 to	 the	 food	 groups	adapted from the food description used in 
Commission	Recommendation	2010/307/EU	and	
in	Commission	Recommendation	2013/647/EU.	
Commission Regulation (EU) No 10/2011 of 
14	January	2011	on	plastic	materials	and	articles	
intended	 to	 encounter	 food	 lists	 acrylamide	 in	
Annex	 I	 as	 an	 authorized	 substance	 to	 be	 used	
as	 monomer.	 It	 is	 not	 authorized	 to	 be	 used	 as	
an	additive	or	polymer	production	aid.	A	specific	
migration	 limit	 is	 not	 set	 for	 acrylamide.	 The	
Regulation	 stipulates	 that	 acrylamide	 shall	 not	
migrate	 in	 detectable	 quantities,	 whereby	 a	 de-
MUSTĂŢEA et al.
Tab. 3	Number	of	analytical	samples	for	each	European	country
Country 2010 2011 2012 2013 Total
Austria 99 73 82 - 254
Belgium 169 192 175 - 536
Bulgaria - 44 - - 44
Cyprus 41 43 42 - 126
Czech	Republic 45 78 63 - 186
Denmark 120 117 118 - 355
Estonia 30 42 12 - 84
Finland - 120 10 6 136
France 56 165 176 - 397
Germany 812 986 1065 - 2863
Greece 80 52 50 - 182
Hungary 30 36 48 - 114
Ireland 66 54 49 - 169
Italy 165 155 217 - 537
Lithuania 10 42 40 - 92
Netherlands 62 - - - 62
Norway 51 - - - 51
Poland - 141 - - 141
Romania - 80 86 40 206
Slovakia 125 99 115 54 393
Slovenia 41 128 77 - 246
Spain 107 41 76 44 268
Sweden 56 104 96 - 256
United	Kingdom 93 199 250 - 542
Total 2258 2991 2847 144 8240
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1.5 Other	potato	fried	products	(2) 96 606
2 Potato	crisps	and	snacks 34501 389
2.1 Potato	crisps	made	from	fresh	potatoes 31467 392
2.2 Potato	crisps	made	from	potato	dough 2795 338
2.3 Potato	crisps	unspecified 216 519
2.4 Potato	snack	other	than	potato	crisp	 23 283
4 Soft	bread 543 42
4.1 Wheat	soft	bread 302 38
4.2 Other	soft	bread 107 57
4.3 Soft	bread	unspecified	 134 40
5 Breakfast	cereals 1230 161
5.1 Maize,	oat,	spelt,	barley,	rice	based	products 210 102
5.2 Wheat	and	rye	based	products 151 170
5.3 Bran	products	and	whole	grain	cereals 520 211
5.4 Breakfast	cereals,	unspecified 349 117
6 Biscuits,	crackers,	crisp	bread	and	similar 2065 265
6.1 Crackers 162 231
6.2 Crisp	bread 528 171
6.3 Biscuits	and	wafers 682 201
6.4 Gingerbread	 693 407
7a Coffee	(dry)	(3) 1457 522
7a.1 Roasted	coffee	(dry) 595 249
7a.2 Instant	coffee	(dry) 862 710
7b Coffee	substitutes	(dry)	(3) 88 1499
7b.3 Substitute	coffee	(dry),	based	on	cereals 20 510
7b.4 Substitute	coffee	(dry),	based	on	chicory 37 2942
7b.5 Substitute	coffee	(dry),	unspecified 31 415
8 Baby	foods,	other	than	cereal-based 416 24





8.2 Baby	foods,	containing	prunes 13 101
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8.3 Baby	foods,	unspecified	regarding	prunes 46 33
9 Processed	cereal-based	baby	foods 736 73
9.1 Biscuits	and	rusks 235 111
9.2 Other	processed	cereal-based	foods 232 89
			Cereals	to	be	reconstituted 159 125
			Ready-to-eat	meal	cereal-based 73 13
9.3 Unspecified	processed	cereal-based	foods 269 26
10 Other	products	based	on	potatoes,	cereals	and	cocoa 569 97
10.1 Porridge 9 29
10.2 Cake	and	pastry 198 66
10.3 Savory	snacks	other	than	potato-based 135 171
10.4 Other	products	based	on	cereals 143 68
			Grains	for	human	consumption 73 46
			Grains	milling	products 17 117
			Pasta 9 13   Beer 11 14
			Composite	dishes	containing	cereals 25 129
			Fine	bakery	wares	for	diabetics 1 139
   Other (4) 7 107
10.5 Other	(non-fried)	products	based	on	potatoes 40 108
			Potato	bread 3 570
   Other (5) 37 70
10.6 Other	products	based	on	cocoa 44 104
			Cocoa	powder 13 178
   Other products based on cocoa (6) 31 73
11 Other	products 120 330
11.1 Roasted	nuts	and	seeds 40 93
11.2 Black	olives	in	brine 3 454
11.3 Prunes	and	dates 18 89
11.4 Vegetable	crisps 11 1846
11.5 Paprika	powder 30 379
11.6 Other	(7) 18 68
(a)	 The	 food	 categories	 are	 coded	 according	 to	 the	 food	 groups	 adapted	 from	 the	 food	 description	 used	 in	 Commission 
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tection	 limit	of	0.01	mg	substance	per	kg	 food	 is	
applicable.			
Food	 and	 Drug	 Administration	 (FDA)	 has	





•	 Developing	 a	 sensitive	 method	 for	
measuring	acrylamide	levels	in	foods;
•	 Analyzing	acrylamide	 levels	 in	more	than	
2,600	food	samples;




of	 acrylamide	 in	 food	 and	 the	 effect	 of	 home	
cooking	on	acrylamide	levels;
•	 Conducting	 research	 on	 toxicology	 in	
acrylamide;
•	 Informing	 the	 public	 about	 acrylamide	
through	web	postings,	publication	of	an	article	in	
FDA	Consumer	magazine,	and	public	meetings;	
•	 Participating	 in	 international	 efforts	 to	
research,	 assess	 and	 mitigate	 acrylamide	 in	food.
On	 June	20,	 2002,	 and	 then	updated	 on	 July	
23,	2002	and	February	24,	2003,	FDA	elaborated	
a	document	which	main	purpose	was	 to	provide	an analytical method for the quantitative 
determination of acrylamide in foods. 
On	March	2004,	FDA	has	developed	an	action 
plan for acrylamide in food.	 The	 action	 plan	
outlines	FDA	goals,	planned	activities	on	the	issue	









•	 Assessing	 the	 dietary	 exposure	 of	 u.s.	
consumers	 to	 acrylamide	 by	 measuring	
acrylamide	 levels	 in	 various	 foods	 and	
estimating	dietary	exposure;	
•	 Characterizing	 the	 potential	 risks	 and	
uncertainties	 associated	 with	 exposure	 to	
acrylamide	 in	 food	 by	 assessing	 the	 available	
information,	 by	 expanding	 research	 into	
acrylamide	toxicology	to	reduce	uncertainty,	and	
by	 performing	 a	 quantitative	 risk	 assessment	
with	the	new	information;	
•	 Developing	 and	 fostering	 public/
private	 partnerships	 to	 gather	 scientific	 and	
technological	information	and	data	for	assessing	
the	human	risk;
•	 Informing	 and	 educating	 consumers	 and	
processors	about	the	potential	risks	associated	
with	 acrylamide	 throughout	 the	 assessment	
process	and	as	knowledge	is	gained;	
•	 Providing	 all	 the	 essential	 elements	
for	 risk	 analysis,	 i.e.,	 risk	 assessment,	 risk	
communication,	and	risk	management.	
On	July	2006	was	published	an	update	for	the	
survey data on acrylamide in food	 -	 individual	
food	 products	 containing	 acrylamide	 values	 in	
different	 food	 samples	 collected	 from	 December	
2002	to	October	2004.	This	information	available	
on	FDA	website	is	permanently	updated.		
On	 June	 2007	 was	 published	 on	 Food	
Safety	 Magazine	 a	 Regulatory report entitled 
“Acrylamide,	 furan	 and	 FDA”.	 The	 conclusions	 of	
this	 report	 were	 that	 acrylamide	 and	 furan	 are	
both	 potential	 human	 carcinogens	 that	 occur	 in	
food	 because	 of	 cooking	 or	 heat	 processing	 and	
both	 compounds	 sprang	 onto	 the	 world	 stage	
as	 important	 food	 contaminants	 within	 the	 last	
several	years,	and	research	is	ongoing	in	the	areas	
of	toxicology,	exposure,	formation,	and	mitigation.	
Other	 research	 on	 cooking-related	 contaminants	
should	 continue,	 as	 it	 seems	 that	 more	 such	
compounds	will	be	detected	in	the	future.
On	 November	 2013,	 FDA	 published	 a	 Draft 





to	 potato-based	 foods,	 cereal-based	 food	 as	well	
as	other	foods.	FDA’s	guidance	does	not	establish	
legally	 enforceable	 responsibilities	 but	 describe	
FDA’s	 current	 thinking	 on	 acrylamide	 topic	 and	
should	be	viewed	only	as	recommendations,	unless	
specific	 regulatory	 or	 statutory	 requirements	
are	 cited.	 This	 guidance	 suggests	 a	 range	 of	
possible	 approaches	 to	 acrylamide	 reduction.	 It	
is	not	intended	to	identify	specific	recommended	
approaches.	 Acrylamide	 reduction	 is	 an	 area	 of	
ongoing	research,	and	some	approaches	discussed	
may	 still	 be	 at	 a	 research	 stage,	 rather	 than	 in	
Acrylamide	in	food	–	EU	versus	FDA	approaches
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general	use.	FDA	recommends	that	manufacturers	
evaluate	 approaches	 that	 may	 be	 relevant	 to	
their	 particular	 products	 and	 consider	 adopting	
approaches,	 if	 feasible,	that	reduce	acrylamide	in	their products.
CONCLUSION  




and	 crisp	 breads,	 bread	 products,	 breakfast	
cereals	 and	 fried	 potato	 products	 (potato	 crisps	
and	French	 fries),	 in	order	 to	 assist	 SMEs.	Every	
individual	 operator	 can	 use	 these	 pamphlets,	
which	are	available	in	22	languages.
Both	 European	 Commission	 for	 Europe	 and	
FDA	 for	United	States,	made	considerable	efforts	
in	 order	 to	 establish	 toxic	 effects	 of	 acrylamide	
on	human	health	 and	 to	develop	new	mitigation	
strategies	 for	 reducing	 acrylamide	 level	 in	 food	products. 
Despite	all	these	efforts,	there	is	no	available	
legislation	 that	 clearly	 states	 maximum	 allowed	
level	of	acrylamide	in	food	products.				
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